. Therefore the solar wind plasma is effectively neutralized on interplanetary dust, and the estimates of this neutral particle source suffer fi'om a large uncertainty in the dust grain population and details of the outgass• process [Banks, 1971; Holzer, 1977; Fahr et al., 1981] .
Banks [ 1971] first eonsi•ed dust-produced neutrals in detail and calculated number densities of interplanetary hydrogen and helium due to dust outgassing. It can be shown that neutral atom number density is sealed by the interplanetary dust geometrical factor, F(R), which is the inverse of the solar wind ion free path against interception by interplanetary dust grains; R is the distance fi•om the Sun. The uncertainty of this factor, as discussed by Banks [1971] , is 4 orders of magnittu/e, F(1 Aid)= 10'•-10a7 em a. Holzer [1977] favored the value F(1 AU) = 2 x 10 a9 em 4, which was later adopted also by Fahr et al. [ 1981 ] .
While helium desorbs from grains in atomic form, the physics and chemistry of hydrogen desorption are poorly understoo& Banks [1971] The distribution ns(R) can be approximated [Gruntman, 1994] nr 
Model
It is assumed that the only source of molecular hydrogen is interplanetary dust outgassing (equation (7) The Ha + ion survival probability is
P(R0,R) --exp -Vsw(R) where b(R) is the local H2 + ion loss rate (reciprocal seconds) and
Vsw(R) is the solar wind velocity.
We will be considering below only hydrogen molecules, therefore the subscript "H2" (e.g., 13m) will not be used anymore. The subscripts by, H+, He44-, and e will be used to describe separate contributions to the rates (13, q, and 15) by solar photons, solar wind protons, solar wind alpha particles, and solar wind electrons, respectively. 
Interaction of H2 Molecules
n(n) = m,(n) + n.+(n) + + n,(n) (]7) Table 3 summarizes contributions of all these processes at 1 AU. The heliocentric radial dependence of the rates can be conveniently presented [e.g., Gruntman, 1990 ] by using normalized rates that are the rates multiplied by a dimensionless factor (R/Roe) l. For processes with the rates inversely proportional to the square of the distance from the Sun, the normalized rates are constants. In our model, only the electron impact rates would deviate from the inverse square dependence. The helioeen•c dependence of the total loss [3(R) and Ha + production rl(R) normalized vates as well as eorrespon•g contributions of electron impact processes are shown in Figure 7 .
Electron impact processes become increasingly important with the approach to the Sun (up to 40% for the H2 + production rate and 25% for the H2 total loss rate). As one can see from Table 3, Most of the molecular ions produced by photoionization and electron impacts will also be in the electronic ground state as a result of the significantly higher energy threshold for production of H2 + ions in the excited electronic state. 
H2 + ions can be produced in various vibrationally

Hydrogen Molecule Ion Loss Rate •R)
The total H1 + ion loss rate b(R) is 
8(R) = iS•(R) + 8.+(R) + 8.•(R) + 8,(R)
H• +Iea •al Probabmty
The smx4val probability P(R0,R) (equation 11 electron number density which is inversely proportional to the solar wind velocity (as a restfit of the plasma charge neutralit3' requirement). The survival probability, P(R0,R) is a strong function of the solar wind velocity, which detemaines how much time ions are exposed to the radiation and collisions. The Sun is moving through a low-density warm interstellar gas [Frisch, 1990 [Frisch, , 1995 
